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(57) ABSTRACT 

An arrangement for the articulated connection of Wagons of a 
multiple-element vehicle With the aid of joint having spheri 
cal bearing faces, Wherein comprising a radial pivoting bear 
ing having an inner ring With a convexly curved spherical 
bearing face and an outer ring With a concavely curved spheri 
cal bearing face, the radial pivoting bearing being installed 
With a vertical bearing axis Z and the inner ring and the outer 
ring each being held by one connecting construction, the 
bearing of asymmetric con?guration, the inner ring and the 
outer ring being arranged offset With respect to one another in 
the direction of the bearing axis Z, and, that in relation to a 
center point (M) of the inner ring, the bearing faces are larger 
in the direction of a negative Z axis extending doWnWards 
from the center point along the bearing axis, than the bearing 
faces in the direction of a positive Z axis extending upwards 
from the center point along the bearing axis. 

6 Claims, 3 Drawing Sheets 
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PIVOTING ARRANGEMENT 

FIELD OF THE INVENTION 

The invention relates to an arrangement for the articulated 
connection of Wagons of a multiple-element vehicle With the 
aid of a joint having spherical bearing faces. 

BACKGROUND OF THE INVENTION 

A pivoting arrangement of the generic type for connecting 
Wagons of a multiple-element rail vehicle has been disclosed 
previously in EP 0 559 635 B1. It comprises tWo axial pivot 
ing bearings Which are arranged concentrically inside one 
another, the outer axial pivoting bearing functioning as the 
main bearing and the inner axial pivoting bearing functioning 
as an anti-lifting means. In order that no constraining forces 
can be introduced into the system, it is necessary for the 
bearing centre points of the tWo bearings to coincide. As a 
result of the construction of this bearing arrangement, axial 
forces (spreading forces) are produced, in the event of radial 
loads, counter to the Weight of the housing lying on top by the 
compression angle of the axial pivoting bearings used. In 
particular in the event of accidents, the Weight of the Wagon 
part lying on top is not su?icient to compensate for the axial 
lifting force (spreading force) Which is oriented in the oppo 
site direction. For this lifting case, the inner pivoting bearing 
has to prevent the inner ring of the main bearing from jumping 
out of the outer ring and the pivoting connection therefore 
being released. For this purpose, the shaft plate of the inner 
bearing is connected to the housing by means of bolts or 
screWs. Depending on the bearing construction, these screWs 
have to absorb continuous dynamic or static loads. 

The disadvantages of a bearing arrangement Which is con 
?gured according to the generic type lie in the folloWing 
areas: 

As a result of the complex construction, a large number of 
bearing constituent parts have to be manufactured and 
assembled. 

As the tWo bearing centre points have to coincide for the 
satisfactory functioning of the bearing arrangement, 
high manufacturing outlay is required. 

Axial lifting forces (spreading forces) on account of radial 
forces Which occur have to be absorbed by additional 
components (threaded bolts). 

A complicated surrounding construction is also required 
on account of the complexity of the bearing arrange 
ment. 

The bearing arrangement takes up a considerable amount 
of installation space on account of its complexity. 

Similar bearing arrangements for the articulated connec 
tion of Wagons of a multiple-element vehicle are described in 
DE 101 39 970 Al and in WO 03/09265 Al. However, the 
abovementioned disadvantages apply here too, that is to say 
they consist of many individual constituent parts and require 
great accuracy in terms of manufacturing technology. 

Although, in this context, applications of radial pivoting 
bearings in the coupling of vehicle units for rail vehicles are 
also knoWn to the person skilled in the art, they differ sub 
stantially from the solution according to the invention. Thus, 
for example, DE 195 43 183 Al describes a coupling betWeen 
tWo railWay Wagons, Which comprises a tie rod Which is 
connected to one Wagon and is held by an adjacent Wagon. 
This is done in such a Way that a connecting pin has a spheri 
cal outer face Which is in turn held by a likeWise curved bush. 
The bush is manufactured from an elastic material, With the 
result that the curved bush is deformed in the event of a 
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2 
pivoting movement of the tie rod in the horizontal direction. 
This in turn means that, in the strict sense, there is no radial 
pivoting bearing in Which the tWo bearing rings can be piv 
oted With respect to one another Without deformation. More 
over, this coupling is constructed in such a Way that, via a 
connecting pin, a coupling fork passes through the curved 
bush Which is arranged in the tie rod, the connecting pin being 
?xed in tWo fork cheeks Which are spaced apart from one 
another in the axial direction. This means in turn that a con 

nection of this type takes up a large amount of installation 
space in the axial direction. 

Similar solutions, that is to say in Which an elastic material 
is deformed in the event of the coupling fork and the coupling 
bracket pivoting, are apparent from DE 199 19 536 Al and 
US. Pat. No. 4,485,743. A likeWise negative aspect is the 
complicated attachment to the connecting constructions, that 
is to say a coupling fork is connected to a coupling bracket, 
With the result that a large amount of installation space is 
required in the axial direction. 

SUMMARY OF THE INVENTION 

Proceeding from the disadvantages of the knoWn prior art, 
the invention is based on the object of providing a pivoting 
connection Which is composed of feW constituent parts and 
can be manufactured simply. 

According to the invention, an arrangement for the articu 
lated connection of Wagons of a multiple-element vehicle 
With the aid of joint having spherical bearing faces, Wherein 
comprising a radial pivoting bearing having an inner ring With 
a convexly curved spherical bearing face and an outer ring 
With a concavely curved spherical bearing face, the radial 
pivoting bearing being installed With a vertical bearing axis Z 
and the inner ring and the outer ring each being held by one 
connecting construction, the joint is con?gured as a radial 
pivoting bearing having an inner ring With a convexly curved 
spherical bearing face and an outer ring With a concavely 
curved spherical bearing face, the radial pivoting bearing 
being installed With a vertical bearing axis Z and the inner 
ring and the outer ring being held by in each case one con 
necting construction. 

It is the object of the bearing according to the invention 
to transmit the tensile and compressive forces in the longi 

tudinal direction of the vehicle (+/—X direction) during 
acceleration and braking, 

to transmit the transverse forces in the +/—Y direction When 
travelling around bends, 

to transmit the Weight forces from one Wagon part to the 
other in the —Z direction (oriented toWards the rails), 

to absorb the tensile forces in the +Z direction in the event 
of accidents or repair Work, 

to ensure the angular mobility about all three axes. 
Radial pivoting bearings of this type comprise only the 

inner ring and the outer ring, and can be acquired inexpen 
sively on the market in different siZes. The bearing construc 
tion and thus likeWise the associated connecting construction 
are thus simpli?ed substantially. No joint-separating axial 
forces are induced in the system at high radial loads, as a 
result of the construction as a radial pivoting bearing. In the 
case of an axially divided radial pivoting bearing, the spread 
ing forces are absorbed by the material of the outer ring, With 
the result that no additional elements are required to hold the 
bearing arrangement together. A further advantage of the 
bearing according to the invention is its reduced Weight, a 
small installation space With a simultaneously high radial and 
axial load-bearing capability. 
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It is thus apparent that a sliding layer is arranged between 
the inner ring and the outer ring, there being provision for the 
said sliding layer to be composed of PTFE (polytetra?uoro 
ethylene) and to be con?gured as a composite material, ?lm 
or as a Woven fabric. 

The sliding layer makes the pivoting bearing maintenance 
free. It forms in each case the sliding raceWay, transmits the 
forces Which occur and provides the lubrication. PTFE com 
posite material, PTFE ?lm and PTFE Woven fabric are each 
more e?icient than the previous material, that is to say PTFE 
Woven fabric is the most ef?cient sliding layer. There Will not 
be a detailed explanation at this point of the difference 
betWeen the abovementioned PTFE sliding layers, as they are 
described in detail in the INA catalogue 236 “Gelenklager, 
Gleitbuchsen, Gelenkkopfe” [Pivoting bearings, sliding 
bushes, articulation heads] on pages 48, 49 and 50. 

In accordance With a further feature, there is provision for 
the outer ring to be split. This is required in order for it to be 
possible to assemble the radial pivoting bearing at all. As a 
rule, the split join Will be oriented axially, in order to absorb 
forces Which act in the travelling direction reliably by the 
outer ring. 

There is provision for the radial pivoting bearing to be 
provided With a seal. This protects the bearing arrangement 
against the ingress of contaminants and is to be adapted to the 
operating and environmental conditions, although the radial 
mobility of the bearing and the corresponding pivoting angles 
are to be taken into consideration. 

In accordance With a further different additional feature of 
the invention, there is provision for the radial pivoting bearing 
to be of asymmetric con?guration, the inner ring and the outer 
ring being arranged offset With respect to one another in the 
direction of the bearing axis Z, and, in relation to a center 
point of the inner ring, the inner ring protruding beyond the 
outer ring upWards in the direction of the positive bearing axis 
Z and the outer ring protruding beyond the inner ring in the 
axial direction doWnWards in the direction of the negative 
bearing axis Z. 

This asymmetric con?guration ensures that the bearing can 
be adapted to the respective load conditions. The outer ring 
Which is extended doWnWards ensures that the bearing can 
absorb axial forces Which are increased in this direction and 
are induced by the Weight of the connecting construction 
lying on top. 

Finally, the connection betWeen the inner ring and the 
connecting construction and the connection betWeen the 
outer ring and the connecting construction are described. 

There is provision for the inner ring to be provided With a 
cylindrical j ournal Which is held by an associated recess of the 
connecting construction, both parts being connected to one 
another by a fastening means. 

The inner ring is may be provided With a receptacle hole 
into Which an associated journal of the connecting construc 
tion engages, and both parts are connected to one another by 
a fastening means. 

Finally, the outer ring is may be held by a recess of the 
connecting construction and both parts are connected to one 
another by a fastening means. 

The invention Will be described in greater detail using the 
folloWing exemplary embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the draWings: 
FIG. 1 shoWs a longitudinal section through a radial piv 

oting bearing according to the invention, and 
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4 
FIGS. 2 and 3 shoW a longitudinal section through a radial 

pivoting bearing according to the invention With associated 
connecting constructions. 

DETAILED DESCRIPTION OF THE DRAWINGS 

The radial pivoting bearing Which is shoWn in FIG. 1, is 
sealed With the seal 4 and is provided With the reference 
numeral 1 comprises the inner ring 2 With the associated 
convexly curved bearing face 2.1 and the outer ring 3 With the 
associated concavely curvedbearing face 3 .1. Here, the diam 
eters of the inner ring 2 and the outer ring 3 are adapted to one 
another in such a Way that a suitable sliding layer is arranged 
optionally betWeen the tWo Which is, hoWever, not shoWn in 
the draWing of the exemplary embodiment. A three-axis 
right-angled system of coordinates With the axes X, Y and Z 
is placed through the centre point M of the spherical part of 
the bearing inner ring 2, the horiZontal axis X corresponding 
to the longitudinal direction of the vehicle. Longitudinal 
forces Which result from acceleration and braking processes 
of the vehicle but are also produced by coupling or impact 
situations on the vehicle end sides are transmitted to the 
bearing in the X direction as radial forces. As a result of the 
structural shape, the bearing bears these forces via the spheri 
cal sliding faces 2.1, 3.1 of the inner ring 2 and the outer ring 
3. The material of the outer ring 3 bears the spreading forces 
Which are produced, no additional measures being required 
for the reliable transmission. The vertically oriented axis Z 
points With its negative sign in the direction of the support, 
that is to say in the direction of the rail body, and With its 
positive sign aWay from the rail body. In the direction of the 
axis Z, ?rstly Weight forces of the connecting construction 
act, and secondly forces Which emanate from the rail body. 
Finally, the axis Y belongs to the system of coordinates, 
transverse forces Which occur When travelling around bends 
acting in the direction of the said axis Y. 

Furthermore, as can be seen from FIG. 1, the radial pivot 
ing bearing 1 is of asymmetrical con?guration, the outer ring 
3 having the height h1 in the direction of the negative Z axis, 
in relation to the centre point M, and the said outer ring 3 
having the height h2 in the direction of the positive Z axis, h1 
being greater than h2. Installation space is saved by this 
height h1 Which is loWer in the direction of the positive Z axis 
and is loWer than in a normal radial pivoting bearing. HoW 
ever, it has to be high enough for maximum occurring tensile 
forces to be absorbed reliably on the inner ring 2 in the 
direction of the positive Z axis. As a result of the outer ring 3 
Which is extended asymmetrically doWnWards, the inner ring 
2 is arranged in the latter, in the non-pivoted position, dis 
placed upWards by the amount a, With the result that it can be 
pivoted about the axis Z Without coming into contact With a 
connecting construction (not shoWn). Furthermore, FIG. 1 
shoWs that the bearing faces 2.1, 3.1 of the bearing rings 2, 3 
are of different siZe in the direction of the axis Z, starting from 
the centre point M. It can thus be seen that the bearing faces 
2.1, 3.1 are larger in the direction of the negative Z axis than 
the bearing faces 2.1, 3.1 in the direction of the positive Z 
axis. This non-uniform distribution of the bearing faces 2.1, 
3.1 ensures that the bearing has a higher axial load-bearing 
capability in the direction of the negative Z axis than in the 
direction of the positive Z axis. In this Way, the inherent 
Weight of the connecting construction lying on top can be 
supported reliably. The outer ring 3 is split axially on one side, 
in order that the inner ring 2 can be compressed in from above 
during assembly. HoWever, it is also conceivable for the outer 
ring 3 to be of tWo-piece con?guration, that is to say to be 
provided With tWo axial split joins. 
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The drawing in FIG. 2 shows the connection of a radial 
pivoting bearing 1 according to the invention to the connect 
ing constructions 5, 6 Which form Wagons of a multiple 
element vehicle Which are arranged in a roW behind one 
another. Adjacent to its convex bearing face 2.1, the inner ring 
2 is provided With the cylindrical journal 2.2 Which is sur 
rounded by an associated recess 5.1 of the upper connecting 
construction 5. The connecting construction 5 and the inner 
ring 2 are connected to one another in such a Way that both are 
attached ?xedly to one another With the aid of the fastening 
screW 7. The outer ring 3 of the radial pivoting bearing 1 is 
received by a recess 6.1 of the loWer connecting construction 
6 and once again held via fastening screWs Which are not 
shoWn, hoWever, in the exemplary embodiment. The said 
fastening screWs pass through the loWer connecting construc 
tion 6 and are screWed into the threaded holes 3.2 Which are 
provided With a thread. The fastening of the inner ring 2 in the 
connecting construction 5 and the fastening of the outer ring 
3 in the connecting construction 6 should not, hoWever, be 
restricted to the above-described fastening screWs 7. All fas 
tening possibilities Which are familiar to the person skilled in 
the art are conceivable. Thus, for example, it is possible for 
the upper end of the loWer connecting construction 6 to be 
provided With an undercut for fastening the outer ring 3, into 
Which undercut a slotted securing ring is inserted Which then 
partially covers the upper axial face of the outer ring 3. 

Furthermore, it can be gathered from the ?gure that the 
pivoting angle [3 is speci?ed in the exemplary embodiment at 
approximately 7°. Here, pivoting angle is to be understood as 
a reversing relative movement of the tWo bearing rings 2, 3 
With respect to one another about the bearing axis Z. In 
concrete terms, this means that, in the present case, the tWo 
connecting constructions 5, 6 can be pivoted With respect to 
one another by approximately 7° Without touching one 
another. 

Finally, the draWing in FIG. 3 shoWs a further type of 
fastening of the inner ring 2 to the upper connecting construc 
tion 5. This is effected in such a Way that the upper connecting 
construction 5 is provided With a journal 5 .2 Which is oriented 
in the axial direction and is inserted into an associated recep 
tacle hole 2.3 of the inner ring 2. The inner ring 2 is provided 
With a further receptacle hole 2.4 at the opposite end-side end, 
With the result that the head of a fastening screW Which is 
inserted into the upper connecting construction 5 through the 
inner ring 2 is inserted into this receptacle hole 2.4 and thus 
cannot impede the pivoting of the radial pivoting bearing 1. 

LIST OF REFERENCE NUMERALS 

1 Radial pivoting bearing 
2 Inner ring 
2.1 Convex bearing face 
2.2 Cylindrical journal 
2.3 Receptacle hole 
2.4 Receptacle hole 
3 Outer ring 
3.1 Concave bearing face 
3.2 Threaded hole 
4 Seal 
5 Upper connecting construction 
5.1 Recess 
5.2 Journal 
6 LoWer connecting construction 
6.1 Recess 
a Amount 
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M Centre point 
[3 Pivoting angle 

The invention claimed is: 
1. A pivoting arrangement for an articulated connection of 

Wagons of a multiple-element vehicle having spherical faces, 
the pivoting arrangement comprising: 

a ball head having a ball stem, a ?at end opposing the ball 
stem and a predominately convexly curved spherical 
outer surface With a constant radius providing a ?rst 
contacting region; 

an outer ring having opposing axially opposing outer sur 
faces each having a respective aligned opening and a 
concavely curved spherical inner surface With a constant 
radius extending betWeen the openings and providing a 
second contacting region opposing the ?rst contacting 
region of the ball head, 

the outer ring being adapted to be mounted in a housing 
having a cavity for receiving the outer ring therein, and 
the outer ring matingly receiving the ball head such that 
the ?rst contacting region of the ball head is contactable 
With the second contacting region of the outer ring and 
the ball stem extends through one of the openings and an 
opening of the cavity, 

the ball stem being af?xable to a ?rst connecting part of one 
of the Wagons of the multiple-element vehicle and the 
housing being af?xable to a second connecting part of 
another of the Wagons of the multiple-element vehicle, 

Whereby the arrangement is vieWed from a three-dimen 
sional right-angled system of coordinates having an X 
axis, aY axis and a Z axis, Where the Z axis is a longi 
tudinal rotational pivoting axis passing longitudinally 
through the ball stem and the aligned openings of the 
outer ring and the cavity of housing and the arrangement 
has a center point, Which is also a center of origin of the 
three-dimensional right-angled system of coordinates 
that is located at a center of the convexly curved spheri 
cal outer surface of the ball head, 

Whereby, in relation to the center point, Which is the center 
of origin of the Z axis, the ?rst contacting region of the 
ball head and the second contacting region of the outer 
ring both extend in a positive direction of the Z axis 
toWards the ball stem and in a negative direction of the Z 
axis toWards the ?at end of the ball head With the ?rst 
contacting region of the ball head and the second con 
tacting region of the outer ring each extending further in 
the negative direction of the Z axis than in the positive 
direction of the Z axis, and the outer ring extending 
further in the negative direction of the Z axis than the ball 
head and the concavely curved spherical inner surface of 
the outer ring maintains the constant radius With the 
outer ring curving inWardly, toWard the Z axis longitu 
dinally offset from the ?at end of the ball head, and 

Wherein a diameter of the convexly curved spherical outer 
surface of the ball head and a diameter of the concavely 
curved spherical inner surface of the outer ring are 
adapted to each other, so that forces from the ?rst con 
necting part can be transmitted to the second connecting 
part and forces from the second connecting part can be 
transmitted to the ?rst connecting part via the ball head 
and the outer ring. 

2. The pivoting arrangement of claim 1, Wherein a sliding 
layer is arranged betWeen the ball head and the outer ring. 

3. The pivoting arrangement of claim 2, Wherein the sliding 
layer is composed of polytetra?uoroethylene and is con?g 
ured as a composite material, ?lm or Woven fabric. 
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4. The pivoting arrangement of claim 1, Wherein the outer 6. The pivoting arrangement of claim 1, Wherein the outer 
ring is split. ring and the housing are connectable to one another by fas 

5. The pivoting arrangement of claim 1, Wherein the ball tening means_ 
stem of the ball head is a cylindrical journal Which is held by 
an associated recess in one of the connecting parts, the ball 5 
head and the one connecting part being connected to one 
another by a fastening means. * * * * * 


